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Water Surface Area Within 
Statistical Subareas Used in Reporting 
Gulf Coast Shrimp Data 

FRANK PATELLA 

ABSTRACT - The water surface area (in hectares) of 21 statistical subareas 
was calculated for 5-fathom intervals uSing compensatIOn planimeters of the 
polar type. A statistical analysIs was done to determIne the standard error and 
to set confidence limits on calculated values The areas calculated are compat­
ible wIth depth zones used in reportIng Gulf Coast Shrimp Data and should be 
of value in estimating catch per unit effort per unit area 
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INTRODUCTION 

,\n t!\,entlal part of analy,i'l or any 
fi,her) 1\ lh:v(;lopm(;nl of uala on ut!n ­
\II, of populallon anu "dfeclive 
fhhlng Inlt!n'>ll y" CHc\erton <lnU Ii oll. 
1<;1'17) f unuamcnl,d to uhwinlng Ihe e 
UHW I'> the uetermlnation of the arc<I 
o\(;r \\hlch fl,hlng ta\..c,> pia c, r from 
\\hlch fhhcl"} tati'>tic arc reported. or 
hoth 

oa'>tal \\<llt!1 .tul<tl..ent to tht! fhe 
tdtt!.., horut!lIng thl.; ulf of \Ie\ico 

htl\ c heen Ul\ lued Into 21 tall ti al 
\uh.trea (fig I) hy the • atl mal 
\I anne h"henc t!ni t! (Kutkuhn. 
) <;IA2) \) onthl) I..atlhe 01 hnmp 
(Penaeldael re nrded in the lull' 0<1 t 

hnmp Data <ire reporteu b~ tall\IIUd 
uhare..l pecIc. 17C la . unu depth 

zone at : -fath 1m Inten <II. he umbi· 
nation or uharea anu lkpth wne \,ill he 
referred tl) herein a.., uh ubarca after 
"ut\..uhn f 1%2). 

( ~rr nl ... her) Idll II, allunal lanne 
I-! hcne cr I,e. SO \ \ 

Frank Patella is with the Galveston 
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Figure 1.-Statistlcal subareas used In reporting Gulf Coast Shrimp Data (after Kutkuhn, 1962). 
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The amount of water urface area 
within each depth zone within each of 
the 21 subarea was determined with 
planimeter to make the e data available 
for u e with the Gulf Coa t Shrimp 
D a ta on catch and fi hing effort in the 
estimation of catch per unit effort per 
unit area . Wate r urface a rea can be 
taken a an approxima ti on of the bottom 
urface a rea for coas tal wate rs of the 

Gulf of Mexico becau e the bottom 
gradient i gradua l. viz., 0.S87-meter 
depth per kilomete r ho ri zonta l di tance 
from hore (Curray. 1960). These da ta 
also may be of u e to current and future 
tudies of abundance and di tribution of 

other fi sherie re ources a long the Gulf 
coa t. especia ll y tho e conce rning im­
pact of e nergy-re lated development. 

METHODS 

Water surface a rea were mea ured 
with a planimete r on tracing of Na­
tiona l Ocean Survey 1100 Serie off­
shore navigational cha rts (Mercator 
projection ). Initia ll y, the s ta ti ti cal 
uba rea we re tran ferred o nto a tracing 

pape r overl ay. Then the depth zone 
contour line we re added at 5-fathom 
interva ls. A ll odd-numbered depth con­
tour were drawn after inte rpolation of 
po ition between appropriate ounding 
from each chart. A ll 10-fa thom contours 
up to 50 fa thom were traced directl y 
from the charts . Each ubsuba rea was 

Table 1.-Converslon factors (hectares per planimeter unit) used to convert average planimeter units 
to area in hectares for each sub subarea within each subarea. 

Conversion factor Centra l latllude 
Stallstlcal hecta res per of 1 block' Chart 
subarea1 planimeter unit Oegrees fiitinutes number3 

1. 2 233.621 8 24 30 1113 
3 230.171.7 25 30 1113 
4 228.667.8 26 30 1113 
5S 223.087.5 27 30 1113 
5N 231.3297 28 00 1114 
6 229.198.5 28 30 1114 
7 227.7367 29 00 1114 
8. 13E 228.798.2 29 00 1115 
9.10 224.5626 30 00 1115 
11 . 12 226.0632 29 30 1115 
13W. 14. 15. 16 17 228.5077 29 00 1116 
18 228.556.1 29 00 1117 
19 231.1516 28 30 1117 
20 236.176.4 27 30 1117 
21 239.8926 26 30 1117 

'See Figure 1 N. S. E. and W indica te Northern . Soulhern. Eastern . and Western porti ons. respectively . 01 
certain subareas 
2Posltion of the center of the statisti cal subarea, 
'National Ocean Survey 1100 Senes offshore navigational charts 

traced three times wit h e ither an Ari to 
211 30 o r Bruning-Ott planimeter , a nd 
the three planimeter readings were 
ave raged . Both a re compe nsa tion 
planimeters of the polar type. 

onversio n of plani meter measure­
ment to hectares req uired severa l 
tep . 

I) For each statis ti ca l uba rea, the 
lengt h (longi tudi nally) a nd width 
(l a titudina ll y) of a 1° block were taken 
from oceanograph ic table (LaFond . 
195 1) a t the para lle l tha t pa ed through 

2 Reference to trade name s doe not imply en­
dorsement by the National Marine Fisheries Ser­
vice. OAA . 

the ce nter of th e ta ti sti ca l subarea. 
Multipli ca tion of th e length and width 
gave the a rea, in quare kilometers, of 
the 1° block. Square kilometer were 
conve rted to hectares. 

2) For each stat is ti cal subarea, the 1° 
block was traced three time with 
planimeter , and the three values were 
ave raged. 

3) For each statistical suba rea, divi­
sio n of th e calcu lated a rea of the 1° 
block by the ave rage planimeter value 
for the block produced a conversion fac­
tor in te rm of hectares per planimeter 
unit. T he e conversion factor are 
summarized in Table I . 

Table 2.-Water surface area (hectares') within statistical subsubareas used in reporting Gulf Coast Shrimp Data. 

Sta-
tiS- Depth zone (subsubarea) 
Ileal 
sub- Meters ' 0-9.1 91-18.3 18.3-27.4 274-36,6 366-45.7 45 .7-54 .9 54 ,9-640 640-732 732-823 82.3-91 4 914 
area Fathoms ' 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 '50 Total 

1 314 ,6886 137.603.2 11 .9147 3,971 ,6 3.7379 4,672 4 4,672.4 4.9061 7.2423 8.1768 548.7776 1.050,3636 
2 83.8702 130.5946 228.7157 164.236.1 63.7788 75,4598 95,3177 226,145.9 43 .2200 27 ,3339 823.2832 1.961 ,9559 
3 439,1676 424.897 .0 336.2809 368,7351 202,7813 252.4984 303,1361 288.6353 86,5446 44 ,8835 283,8017 3.031 ,361 5 
4 112,733 2 311.4455 288,5788 285,8347 227,981 ,8 273,7154 208,3164 151 ,606.8 76,3750 69,5150 128,2826 2,134,385.2 
5 109,0816 210,3737 216.911 4 248.681 0 263,911 4 335.0808 147,7861 111.4322 105.581 .9 53.4300 471 ,7944 2,274.064 5 
6 326.607 .9 299.945.2 407 ,285.7 577.426 7 255.861 2 207,271 1 128.6564 92,5206 31 ,3246 22,2079 978678 2.446.9751 
7 483,257.3 503,981 .3 411 ,064.7 253,7738 29,2255 -, 1.681 ,3026 
8 76,343.1 73,673.0 258,159.9 225,212.9 124,923.8 69.250.4 68 ,7 150 24.481.4 28,5998 25.396.6 297,131 1 1,271 .8870 
9 4.240.8 14,8952 155.3232 110,0357 94 ,9159 54 ,8674 34 ,733 1 36 ,902.4 40,6458 20,136.5 354 ,0589 920.7549 

10 18,9374 91 .6956 164.6785 187,2852 113.4041 33.235.3 33.9090 22.831 .3 21 .632.1 90566 134.9621 831 .6272 
11 59.380.0 234,5044 169.095.3 150.6327 137,672.5 88.4653 75 ,8826 42.4999 24 .8670 20.6464 318.4485 1.322,0946 
12 79,2713 16,805.5 2.5613 1.0557 1.1303 300.7 1130 452 1012830 
13 65 ,6608 74 .0393 37 .173.4 37 .8591 39.6877 37.4025 32.8349 22.1678 217105 30.1671 300.8520 699.5551 
14 98.7907 235,0590 131 .3165 93.5351 92 .1640 82,8729 57 ,8879 50.5756 30,1630 35.2656 247.549.2 1155.179 5 
15 438.124.7 170,9238 156,680.9 108.4657 91,4785 77 ,6926 95,8201 71 ,979.9 58 .801 9 55.374 3 136.8007 1.462.1431 
16 221.4240 299.955.2 262,6308 260.0418 105.417.5 142.0564 138.8573 90.5645 55.070.4 44 ,2459 83.496 .7 17037605 
17 129.0314 524.806.8 434.9256 156.2239 136,2660 104.352.6 151 .9576 109.0736 47682.7 34 ,5047 35.8810 1.864 ,7059 
18 79,9192 513.641,0 268.553.4 189.7770 194.576.7 163.8747 119.916.5 40.8361 685.7 25,671 4 1,597451 7 
19 64.4150 2400902 37 1,9992 249.643.7 138.9984 100,0124 29 ,6637 7.0108 5.6239 1.207.4573 
20 23.6176 103.4453 182.014.1 157.057.3 125.251 4 133.281 4 166.818.5 94.4706 93 ,0535 51 .094 4 212.2423 1,342.3464 
21 17.5122 88.1126 101 .6353 118.8260 190,155.7 98 ,276.8 75.9668 35.9047 28 ,4680 264674 59.4142 840.7397 

'One hectare = 000386 square statu te miles 
' Represents all remaining area of the statistical subarea beyond 50 fathoms 
'- = Exceeds subarea depth range 

23 



4) \fultipli ca tion of the average 
numbe r o f pla nimeter units in each ub­
, ubarea by the corresponding hectare 
per pl animete r unit fo r the a ppropriate 
ubarea (T a ble I) ga \e the e timated 

hectare , 1 n each ,> ub ubarea. 

RESULTS AND DISCUSSION 

The e,tima ted \\ a te r urface a rea:, of 
, ta ti ., tic al ,ubsuba rea a re .,hown in 
Table 2. There \\ e re a t lea t three 
~ou rce, of erro r in e tima ting the e 
a rea,: I ) po s ible error in the OIigina l 
c ha m 2) po ible errors in deli neating 
qa ti ti c 11 <, uba reas a nd depth contour: 
and 3) po, ible e rrors in the pla nimeter 

measure me nts. There we re no mea­
,ure.., of the fir t two t y pe ~ of error'> . 
'vi, Ith regard to pla nime te r mea ure­
m<?nh Willc:rs ( 1948) s taW; that the 
back and forth 0 c ill a ti ons of free hand 
tracing \\ith a plani me te r ca ncel eac h 
l)ther 

In the cou r<;e o fthl '> \\ork . 225 groups 
of triplicate planime te r reading" were 
analyzed to determllle the precision of the 

mea urement . To determine \\ hether 
or not calcul a ted mea n a nd variance 
of th e triplicate were ind ependent. the 
mean a nd va ri a nce were tra n formed 
to logalithm (ba e 10) . a nd a correla­
tionanaly isofloglo(variance)v . Iog lo 
(mea n) was condu cted (ee T ay l r. 

1961). Tho ugh the corre la tion coeffi­
cient.,. 0 . 18. differed s ig nifi ­
cantl y (P < 0.05) from ze ro. the co rre la­
tion \\ as no t a strong o ne. a nd it was 
not con idered to be of practi ca l ignif­
ica nce. Th erefore. a ingle-c ia 1-

ficatio n a na ly is of va ri a nce was 
cond uc ted on the 225 tripli cate to 

e timate a poo led vari a nce of 0 .0000 125 
planimete r unit . Thi give a tanda rd 
erro r (for a triplicate mean) o f 0.00204 
planimeter unit whi ch ca n be con­
verted to hectare with factors in Table 
I and u ed to . e t confid ence limit o n 
va lue . in T a ble 2. if de -ired. 
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